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▼H (57) Abstract: This invention relates to a method for producing a plastic work piece to a spiral shaped vacuum cleaner hose. Hie 
© work piece is produced by means of an extrusion method through a nozzle opening shaped as a continuous slot having at least two 
^ aligned, mainly flat parts (26, 27) that are separated by means of a, from the flat parts extending, mainly U-shaped first part (28). 
°j One of the flat parts (26) is connected to a second mainly U-shaped part (29) whereas the second flat part (27) is connected to a 

flange shaped portion (21) extending from the second flat part and intended to be joint to the second U-shaped part (29). The work 
^ piece is after ext rusion mainly stretched to its final shap e between t»*> imvt»i*» QJQ and a guide (15) that is dimensioned such that it s 

shape mainly corresponds to the tinal work piece th e di mensions of the final work piece being considerably l ess than the dimensions 
Q of the nozzle opening . 1 ne work piece is in connection to the guide cooled by means of a liquid (14) t he nozzle being directed such 
^ that the^work piece during extrusion leaves the nozzle (1 1) at an angle with respect to the liquid surface. The invention also relates 
^ to a device for manufacturing said hose and a hose produced according to the method. 
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METHOD AND DEVICE FOR MANUFACTURING A VACUUM CLEANER HOSE 



This invention relates to a method and a device for manufacturing a work piece for a 
vacuum cleaner hose and a hose produced according to the method. 

It is previously known to produce vacuum cleaner plastic hoses by spiral winding a 
narrow strip shaped work piece having an outwardly extending U-shaped corrugation on a 
mandrel at the same time as adjacent parts of the work piece are forced to overlap and be 
glued to one another. The hose produced in this manner provides a certain degree of 
flexibility in the length direction of the hose at the same time as the hose because of the 
corrugations is comparatively stiff in the radial direction. In order to further increase the 
stiffness of a similar hose it has also been suggested, see JP 09-14526, to use a work piece 
having two corrugations the corrugations being stiffened by filling the corrugations with glue 
from the inside of the hose. Even if it might be desirable to increase the stillness of the hose 
in the radial direction it could be a disadvantage to simultaneously decrease the flexibility in 
the axial direction since it, when the vacuum cleaner is placed in a certain position, decreases 
the working area for the nozzle connected to the hose. It is also , depending on the oblique 
pulling effect during the spiral winding, difficult in practice to produce a hose by means of 
the work piece shown in the Japanese publication unless the width of the strip is limited to 
mainly the same width as the work pieses that are used when manufacturing conventional 
vacuum cleaner hoses. 

The purpose of this invention is to achieve a vacuum cleaner hose having mainly the 
same properties with regard to dimensions, stiffness, strength and flexibility as previously 
known conventional hoses but making it possible to produce the hose in about half the time 
needed for a conventional hose which means a considerable cost reduction of the hose. This is 
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achieved by means of a method and a device having the characteristics mentioned in the 
claims. 

An embodiment of the invention will now be described with reference to the 
accompanying drawing on which Fig. 1 schematically shows a device for producing the hose 
whereas Fig. 2 shows a length section through the hose. 

The device shown in Fig. 1 comprises a plastic extrusion apparatus 10 for plastic 
having a nozzle 1 1 with an opening for a plastic string work piece 12. The opening has a 
shape corresponding to the shape of the work piece with the difference that the opening is 
oversized with respect to the finished work piece. The nozzle 1 1 is arranged such that the 
extruded plastic string is directed obliquely downwards towards a container 13 with cooling 
liquid 14, preferably water, in which the plastic string is cooled and hence stabilized. Close to 
the liquid surface there is ^guidsJ 5 that comprises^ne^^^ 

corresponding to the shape of the finished work piece. In the container as well as above it 
there are several pulleys 16 on which the work piece is pulled to a dryer 17 where the liquid 
evaporates from the work piece. The work piece runs via additional pulleys 1 8 to a stretch 
roller 1 9 that stretches the work piece between the nozzle 1 1 and the guide 1 5. From the 
stretch roller 1 9 the work piece is moved to a cylinder shaped or conical rotating mandrel 20 
one edge part 21 of the work piece (see Fig. 2) joining the other edge part 22 of the adjacent 
winding at the same time as a glue string 23 is extruded from a nozzle 24 and is applied 
between said edge parts. During the spiral shaped winding on the mandrel the glue is 
hardened and secures adjacent windings to one another at the same time as the manufactured 
hose 25 is fed to the right in the figure on two rotating rolls 26 after which the hose 25 by 
means of a cutting device is cut into suitable lengths. 

The strip shaped work piece 12 shown in Fig. 2 comprises , as seen in section, two 
aligned flat parts 26 and 27 that are separated by means of a mainly U-shaped , extending 
first part 28 and that is limited by a mainly U-shaped extending second part 29 whose outer 
free end forms said first edge part 22 and by said second edge part 21 that is shaped as a 
flange extending in the same direction as the U-shaped parts. 

Thus, the shape of the strip shaped work piece corresponds to the shape of the nozzle 
opening but the nozzle opening has considerably larger dimensions than the final work piece 
the stretching of the work piece creating this change in dimension where the string is ductile, 
i.e. at the area between the guide 1 5 and sa id open ing, by controlling the speed of the stretch 
roller 19 with respect to the speed of the extruded string. The stretching and the inclination a 
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of the nozzle with respect to the surface of the cooling liquid is chosen such that the outlet 
direction from the nozzle coincides with the direction of extrusion i.e. that the string is not 
broken in any direction immediately after leaving the nozzle. The angle a is larger than 10° 
and is preferably abt 20°. The finished work piece has a width within the interval 10-20 mm 
and preferably is abt 14 mm whereas the height of the U-shaped portions is within the 
interval 2-6 mm is and preferably abt 3,9 mm. The nozzle opening has, as have been said 
before, a shape corresponding to the final work piece but has considerably larger dimensions 
i.e. a with which is abt 18-25 mm, preferably abt 21 mm and a height of 5-8 mm, preferbaly 
6,5 mm for the U-shaped portions. The temperature of the cooling liquid is less than 20 °C 
and is preferably abt 18 °C. 

Thus, this method and device gives a possibility to achieve a 50% reduction of the 
production time because of the increased width of the work piece. It should also be 
mentioned that said U-shape in this connection should not be interpreted in the strict way bu 
that it also is possible to use other similar shapes such as a V-shape or an Q-shape. 
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Claims 

1 . Method for producing a plastic work piece to a spiral shaped vacuum cleaner hose 
characterized in that the work piece is produced by means of an extrusion method through a 
nozzle opening shaped as a continious slot having at least two aligned, mainly flat parts that 
are separated by means of a, from the flat parts extending, mainly U-shaped first part one of 
the flat parts being connected to a second mainly U-shaped part whereas the second flat part 
is connected to a flange shaped portion extending from the second flat part and intended to be 
joint to the second U-shaped part; that the work piece after extrusion is mainly stretched to its 
final shape between the nozzle and a guide that is dimensioned such that its shape mainly 
corresponds to the final work piece, the dimensions of the final work piece being 
considerably less than the dimensions of the nozzle opening; that the work after extrusion is 
cooled by menas of a liquid, the nozzle being directed such that the work piece during 
extrusion leaves the nozzle at an angle with respect to the liquid surface. 

2. Method according to claim 1, characterized in that said angle is more than 10 ° and 
preferably is abt 20 °. 

3 . Method according to claim 1 or 2, characterized in that said final work piece has a width 
which is 10-18 mm and preferably abt 14 mm. 

4. Method according to any of the preceding claims, characterized in that the height of the 
U-shaped parts of the final work piece is within the interval 2-6 mm and preferably is abt 3,9 
mm. 

5. Method according to any of the preceding claims, characterized in that the nozzle 
opening has larger dimensions than the final work piece and a shape corresponding to the 
final work piece, the width of the nozzle opening being within the interval 18-25 mm and 
preferably is abt 21 mm. 

6. Method according to claim 5, characterized in that the height of the U-shaped parts of the 
nozzle opening is within the interval 2-8 mm and preferably is abt 6,5 mm. 

7. Method according to any of the preceding claims, characterized in that the temperature of 
the cooling liquid is abt 1 8°C. 

8. Device for carrying out the method according to claim 1, characterized in that it 
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comprises a plastic extrusion nozzle (10) having a nozzle opening shaped as a continious slot 
having at least twol aligned , mainly flat parts (26,27) that are separated by means of a, from 
the flat parts extending, mainly U-shaped first part (28) one of the flat parts (26) being 
connected to a second mainly U-shaped part (29) whereas the second flat part (27) is 
connected to a flange shaped portion (21) extending from the part and intended to be joint to 
the second U-shaped part (29) during winding; a guide (15) placed at a distance from the 
nozzle opening and intended to guide the work piece (12) extruded from the nozzle opening 
the guide being dimensioned such that its shape mainly corresponds to the final work piece 
the dimensions of the final work piece being considerably less than the dimensions of the 
nozzle opening; means (19) for stretching the extruded work piece; a cooling liquid container 
(13) placed close to the guide (15) the nozzle opening being directed such that the work piece 
during extrusion leaves the nozzle at an angle (a) with respect to the liquid surface. 
9. Device according to claim 8, characterized in that said angle is more than 10 • and 
preferably is abt 20 °. 

10 Device according to any of claims 8-9, characterized in that the height of the U-shaped 
parts of the final work piece is within the interval 2-6 mm and preferably is abt 3,9 mm. 

1 1 . Device according to any of claims 8-10, characterized in that the nozzle opening has 
larger dimensions than the final work piece and a shape corresponding to it the width of the 
nozzle opening being within the interval 18-25 mm and preferably being abt 21 mm. 

12. Device according to claim 1 1 , characterized in that the height of the U-shaped parts of 
the nozzle opening is within the interval 2-8 mm and preferably is abt 6,5 mm. 

13. Vacuum cleaner hose characterized in that it is produced by means of the method 
according to any of claims 1-7. 
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